Higher education over the past decade has experienced several view changes that include: paradigm shift, management and competition changes, and so forth. The only university supported by the excellent IT that will be able to enhance and maintain its advantages. The purpose of this article is reviewing the strategic design of IT implementation at the university. The analysis used to reveal the fact, problem and problem-solving in this article adopts the model of Strategic Management of Information Technology (SMIT) developed by Flodström. The strategy design of IT implementation based on the competitive environment of UIN Sunan Gunung Djati Bandung is coordinated with its business strategy. The role of IT as an enabler or tool that allow the university to be able to create cheaper-betterfaster educational process. In this article, there are designed two types of IT Functions: back office and front office. For back office application function, there is a software management with specific modules to support the implementation of university management. In the front office function of IT usage, there are some types of IT usage concepts that directly and indirectly affect the way of establishing education that leads to quality improvement which can be implemented through: media simulation, course management, virtual class, computer-based training (CBT), knowledge portal and cyber community. The strategic design of IT implementation presented in this article is a generic model of the plan, design, and implementation of IT in the object of study.
Introduction
Higher Education/ university is an institution that has a core task in the development of knowledge, which in the present context, the position of knowledge tends to be stronger in every aspect of human life [1] . One of those which are enable efficiency and effectiveness in business process within a field of business process in university is information systems. Information systems (IS) is a combination of information technology utilizations and human activity upon a set of agreed procedure [2] , generally is used to support management and operation [3] . IS is an organized data process [4] , IS has a high level of flexibilities to develop and scalable [5] . Refers to several research, an information system has a high capability in decision making, the system has an accurate data accessibility and efficient run-time [6] , high accuracy [7] , and to support a proper decision [8] , low cost [9] , extended accessibility [10] , intensify user knowledge [11] , increase productivity [12] , provide a better data and information [4] , and used as data storage [13] . The implementation of university contains at least five dimensions, namely (1) knowledge dimension, (2) education dimension, (3) social dimension, (4) ethical dimension, and (5) corporate dimension. In the corporate dimension, a university is required to be able to survive in facing environmental turbulence so-called hyper-competitive environment, where the University as an organization, is also facing more intensive competition, a condition that has battle positions between price and quality, a new science creation of, and benefits development as a pioneer/ first-mover advantage [14] . The implementation of university experienced view changes over the last decade. The view changes included paradigm change, management change, competition change, and so on. The paradigm change was primarily driven by the development of information technology (IT) [15] , which as implemented as an instrument in administration, teaching, research [16] , and community service. IT helps the process of converting knowledge in the form of data, which is stored, analyzed and converted into information [17, 18, 19] and then delivered to the user through the IT instrument called Academic Information Channel, namely electronic information media used to obtain academic information automatically with or without a transmission media [20] . The mastery and control of information [21] with IT provide benefits such as the improvement of learning outcomes [22] . In addition, the implementation of IT makes a job effective, efficient, and flexible [10] , although on the other hand, it burdens university with a cost of IT infrastructure [16] for the provision of platform, persons, and services [23] . This implied that the implementation of IT in education is no longer considered an option, but it becomes an absolute necessity that should be owned and utilized by the university when attempting to improve the quality of education. Only a university supported by an excellent IT, which will be able to enhance and maintain its superiority. This article aimed at reviewing the strategic design for the implementation of IT in higher education.
Methodology
The methodology employed this study which revealed the facts and issues adopted the model of Strategic Management of Information Technology (SMIT) developed by Flodström [24] . SMIT is a holistic framework of the IT-based strategic management framework. The fact of IT implementation was presented in the form of environmental analysis, which includes an organization business. The competitive environment is often called an environment affecting strategy election, where the strategy selection will influence the competitiveness of an institution/ organization. The competitive environment is an external condition that may influence the business competitiveness of an organization. Competitive advantage is, in fact, meaningless as a concept unless it is used in the context of a given competitive environments. An advantage has to be gained over something other than the processor of the advantage, in respect of some criteria relevant to a common objective and in relation to a given location and competitive environment [25] The limitation of the internal environment is restricted by the work area of the organization, and the external environment outside the organization. In the analysis of IT implementation work plan at university, the competitive environment includes: a. University environment associated with the place in which a university competes; and b. The business unit environment includes an environment represented by the organization, to get customers and added value. The identification of general environment can be employed by three techniques: a. Identification of relevant external factors with a model to analyze the political, economic, social, and technological factors (PEST) b. Identification of trends related to the strategic need to predict how the environment will change. c. Identification of global environment associated with the global work manner by utilizing IT. The competitive environment is directly related to three factors: competitive strategy, competitive factor, and competitive result. Figure 2 is a framework that illustrates the relationship between the three factors. As shown in Figure 2 , the analysis result of competitiveness is based on the environment currently happening, and changes in the future. The analysis result of competitiveness will be affected by the adopted strategy and in the form of competitive advantage which is temporary, sustainable, or which does not give any advantage at all. Strategic management will determine whether a competitive advantage can be maintained or increased in accordance with the environmental condition. Thus, competitiveness is influenced by strategic management and not directly influenced by the environment. Although the purpose of the strategy is achieving excellence, strategy possibly does not make it. For example, if an organization only invests a technology or follow a technology used by its competitors, it may not provide any advantage, because excellence can only be achieved by using the right technology to support business and create added value. In addition to investment, it is necessary for an organization to have an adequate level of intelligence to get a value or significant benefit from IT [26, 27] . The intelligence of IT brings to [18] : a. The efficiency of cost, time, and information resource usage. b. The effectiveness of IT in supporting business strategy, as an enabler for business process, improving structure and culture, and enhancing customer value and business. According to Flodström (2006) , the implementation of technology does not provide a sustainable competitive advantage because technology is generally available so it possibly provides the same advantages for organization and competitor [24] . The competitive advantage of technology is highly dependent on how the technology is used, in which its usage may be different in each organization, depending on the availability of human resource and a number of other capabilities, such as financial and infrastructure supports.
Result and Discussion

Problem Formulation
In principle, there is three core processes of higher education activities employed at the university, namely (1) teaching; (2) research; and (3) service/ community service. In order that the university can effectively perform the three processes, it needs a number of supporting activities related to the following points: academic administration, finance and accounting, human resources, campus infrastructure, and so on (Figure 3 ). Objectives identification and university process and activity categorization are intended to assist management in allocating their resources in order to support the vision, mission, and goals that have been planned. Based on the results of university mapping, there are a lot of stakeholders (interested parties) of potential users of the IT application at the university. There have been found at least eight stakeholders that are closely related to the core processes as well as supporting activities of a university. The stakeholders are: students and alumni, faculty, industry, community, other edu-cational institutions, university management, employees, and government (Figure 4 Based on the above mapping, there should be an interface model of the information systems that connects each stakeholder to the main processes and supporting activities at the university. Product and service of a university vary in nature in which each of the product and services will have different users, both externally and internally. Problems arise when diverse stakeholders have different purposes. In Table 1 there are presented the objectives to be achieved in each of the stakeholders within a framework of university management. From the eight major stakeholders, there are at least 5 (five) main customers, namely: students, faculty, industry, community, and other educational institutions. Therefore, the core excellence of university is how to offer products and services related to the three principles of university performed to satisfy stakeholders. This implies that the principal issue in the application of IT at university is the ability to accelerate goals and meet stakeholders' needs effectively and efficiently, with the following efforts: a. Providing IT tools that can be used by all stakeholders. b. Providing on-line and real-time information access about the university through the internet so that stakeholders easy access to obtain complete information in accordance with their needs.
Role and Function of IT
The implementation of IT provides business value in the form of flexibility, quality improvement, cost reduction and productivity improvement [28, 29, 30] . Efficiency is achieved through the application of IT aligned with organization's plan and strategy, as well as information requirement that determines the success of an organization. Information and IT instrument is expected to improve the competitiveness of the organization that leads it to the goals, increases strength and opportunity, and reduce obstacle and weakness of the organization. IT at university functions as a supporter and an accelerator for the services provided by university and information access by users for the purpose of efficiency within all processes working in higher education. University excellence can be achieved by ongoing extracting the information needs and following the development of IT. 
Implementation of IT at University
Competitive results through the implementation of IT activities that university desires are as follows: a. Integrated insight capabilities for the growth of the university. b. Creating a conducive working condition. It is necessary to make favorable conditions so that academic community can give their best for the implementation and development of the university. c. University curriculum and material development. The strategy of IT implementation based on university competitive environment is in line with its business strategy. The role of IT as enabler or tool that allows the university to establish cheaperbetter-faster education process. There are two functions of IT dealing with this issue, back office and front office. The back office is the use of IT to support the process of the administration implementation of the university or often so-called operational activity. Here are the targeted things within the implementation of IT: a. On-line registration that uses website so that prospective students around the world can access without having to physically come to a university concerned; b. On-line Study Plan Form that allows the administration of courses contracts conducted anywhere using digital devices such as computers, PDAs (Personal Digital Assistant), tablet PCs, and so forth; c. Students can see the score of test and the final results of study via the internet or mobile phone device they owned; d. Classes management ranging from the allocation of subject and lecturer until student attendance is employed automatically with a special application; e. Documentation and archives system is stored neatly in electronic format using EDMS (Electronic Document Management System) based application; f. Integrated human resource management concerning data and information record of students, faculty, and alumni; g. Books and journals library that can be accessed from anywhere and at any time (24 hours a day, 7 days a week); h. Integrated information systems related to the functions of marketing, administration, human resources, finance and accounting, asset management, and so forth; i. Integrated administration between universities which allow students to take courses in cross-study programs or different universities; j. Application of employing research and public service that range from the process of proposal submission until the evaluation of research results and the implementation of related programs;
k. Software to manage the hierarchy system of employee's career and lecturers rank; l. Information portal that allows university academic community to find a variety of important data and information at the university and other partner institutions; m. supporting means for students in making and evaluating the study plan, and so forth. Regarding the function of back office application, one example of application best practice which can be employed by the university is a software with specific modules to support the administration of university management. As for the types of application, there are three ways of procurement, namely: buying a ready package of application to be implemented (without being able to make any change to the blocks constituent), creating its own application (ranging from analysis, design, until construction and implementation), combining several types of applications into one (with interfacing systems), buying a ready-made application that can be customized (tailor-made) or a combination of all four approaches. Conceptually, the collection of blocks of the application can be shown in Figure 6 . In the front office functions of the IT use, there are many different concept types of IT usage that directly and indirectly influence the way of providing education that leads to quality improvement, for example, it is implemented via: a. Simulation Media: IT as a medium to assist lecturers in employing lectures is mainly used as a means of depiction or illustration so that students get a description of the theory taught in the classroom more easily, especially that is related to its implementation in the real world [31] . Included in this category are the applications such as CAD/CAM, simulation game, multimedia presentation, interactive study case, and so forth. Multimedia is a digital product that serve and combine text, audio, image, animation, and video which are implemented by tools and link. Users are able to navigate, interact, work and communicate [32] . In education, multimedia is utilized as a learning media in both in a specific class and self-taught [33] . The use of multimedia in a learning process are evidently able to create an enjoyable learning [34] , develop student motivation [35] , increase effectiveness in learning process [36] , intensify comprehension [37] , create a student-centric system, and investment efficiency in learning tools [38] .
b. Course Management:
The following concept of IT use is to help teacher and students in interaction, cooperation, and communication of a class organization with a specific subject [32] . With the help of a webbased application, material, teaching material, administration program, homework, and others can be downloaded by students via the Internet. In addition to the media functioning to help resources management in a course implementation, the Internet can also be used to increase the intensity and quality of interaction between teacher and students and between students themselves. For example, they can communication facilities such as electronic mail (e-mail), discussion, chatting, teleconference, and so forth.
c. Virtual Class:
The next concept is that it allows the implementation of the virtual class using information technology. Implementation of this concept works evolutionary, in the sense that it is developed slowly toward the actual virtual class.
d. Computer Based Training (CBT):
CBT concept is a very powerful way employed by a university wishing to promote the principle of self-directed learning. In the past, students could only use book-based library facility to increase their knowledge, in the present time there has been provided a number of software that can help students to learn without having been assisted by a guide and without physically attending classes because of CBT. In implementing CBT, every student is given a CD-ROM or access to a site on the internet as if the student was in a class with a teacher as an instructor, and through the interesting application of multimedia, students learn the material they want to master in an interactive and structured manner. The principle of multimedia application development does not only aim to make an interesting learning process but also is intended to run effectively and contextually. e. Knowledge Portal: University is an institution or organization whose quality is highly dependent on its knowledge base. It required a knowledge portal as a channel for the academic community to interact with each other [2] . For the purposes of teaching and research, students and lecturer are highly dependent on the progress or development of science practiced, where data or information related to their science spreading in all educational institutions must be easily accessible to the academic community. The internet existence with the application of knowledge portal or search engine is an absolute device that must be owned by the institution. Supported by the expertise and sufficient competence in doing an advanced search on the internet, a lecturer can search many types of knowledge on the internet such as: 1) a collection of current journals regarding the occupied areas of study; 2) courses syllabus in many universities in the world for comparison; 3) course material in the form of presentation or electronic file format (such as an e-book) complete with sample questions for quizzes and exams; 4) a variety of case studies of the application of related science in many sides of human life; 5) research results of the world's leading institutions conducted and published by non-profit and commercial institutions nature; etc. f.
Cyber Community: For professional lecturer, interaction with other academic community all over the world is an absolute necessity that must be considered seriously. Relationships with the professor and leading industry figures in any country can be done very easily, cheaply and quickly by utilizing ICT. Today, the community that interacts via the virtual world has grown very fast in which they use technology such as: 1) Electronic Mail, to interact directly with concerned individuals to meet the needs of communication, collaboration, and cooperation with respect to joint research employed; 2) Mailing List, as a media or forum of communication intergroup to discuss a theme of specific knowledge according to the needs or interest; 3) Discussion Forum, an application where the process of discussion of different themes effectively occur between lecturers from different study programs, universities, and countries; 4) Chatting, real-time mechanism allows some people simultaneously chat to discuss trending topics and require special knowledge; 5) Teleconference, 'face to face' by using camera and multimedia device that may involve more personal video and audio; and 6) Search Engine, an application that assists lecturer to: search for research funding, know the international seminar held all over the world, send a journal or scientific article to respond the call for papers, gain research cooperation opportunity with industry, prepare a research proposal, and so forth etc.
Conclusion
IT development today is very fast and significant. The development led to the role changes of technology in business world or organization, including university. This role ranges from efficiency, effectiveness, to strategic role. The role of efficiency replaces humans with more efficient IT, the role of effectiveness is providing information for effective management decision making. Meanwhile, the role of information technology does not only cover efficiency and effectiveness but also enters the strategic space, which is used to win the competition. Because of its strategic role, IT is often called a strategic weapon utilized as a powerful tool to compete. And even today, IT is also called an enabler that enables an organization to gain competitive excellences. The role of IT as a tool enables the university to make cheaperbetter-faster educational process. The program of an information system that needs developing at the university may include: a. Preparing a development pattern of the integral information system. b. Developing and arranging Web-based Information System Software of the university. c. Developing Academic Information System Software and socializing it to the entire academic community. It is believed that the implementation of IT will be able to improve academic services, which in turn will enhance the competitive excellence of the university.
